Advances in the understanding of diabetic embryopathy: signal transduction.
Evidence supports the theory that in diabetic pregnant women, it is the degree of metabolic imbalance present during the crucial time of organogenesis that determines the organogenetic congenital defects. The precise mechanism responsible for abnormal fetal organogenesis is unclear, but fuels such as sugars (glucose, galactose, mannose), ketones, fuel-related principles such as somatomedin inhibitors, insulin, trace elements and, lately, myoinositol, arachidonic acid and free oxygen radicals have all been implicated. The plasma-membrane lipids, in addition to serving as barriers that separate intracellular from extracellular fluid, are the actual sources of signal molecules. In one case, the signal molecule (diphosphoinositol) is derived from a variant of a common membrane lipid. This is similar to the situation in which a hormone, or similar extracellular messenger, binds to its membrane receptor and activates an enzyme that hydrolyzes plasma-membrane phospholipids to liberate arachidonic acid, which is a precursor of signal molecules, including the prostaglandins. Disruption of these delicate processes by various agents (metabolites) could result in deficiencies in phosphoinositol turnover or arachidonic acid metabolism, thus leading to congenital anomalies.